Monopolar and bipolar transurethral resection of the prostate is currently the gold standard modality in the treatment of bladder outlet obstruction due to prostatic enlargement. A rare complication of transurethral resection is the explosion of the bladder as may occur during resection of the prostate. The etiology of explosion is thought to be a result of ignition due to mixture of oxygen and hydrogen gas occurring during the resection under increased pressure of the bladder. To the best of our knowledge, our case is the first report of bladder explosion during transurethral resection with bipolar energy using saline solution.
Introduction
Transurethral resection of the prostate (TURP) is currently the gold standard modality for the treatment of bladder outlet obstruction due to prostatic enlargement in size of 30-80 ml. Commonly, two modalities as monopolar and bipolar have been used for resection (1) . A rare complication of transurethral resection is the explosion of the bladder as may occur during resection of the prostate (2, 3, 4, 5, 6, 7, 8, 9) . The underlying mechanism for the explosion is thought to be a result of ignition due to mixture of oxygen and hydrogen gases occurring during the resection under increased pressure of the bladder (10) . Explosion of the bladder usually requires surgical repair as that might cause a serious complication. To the best of our knowledge, our case is the first report of bladder explosion during transurethral resection with bipolar energy using saline solution.
case Report
A 73-year-old male patient with a history of alpha-anta-agonist therapy for two years was referred to our clinic due to increased severity of lower urinary tract symptoms. Rectal examination revealed an enlarged benign prostate while the PSA level was 3.84 ng/ml and IPSS score was 28. The upper urinary tracts were intact and prostate volume was measured as 77 g during ultrasonographic evaluation. The urinalysis was normal while serum creatinine was 1.9 mg/dl. The uroflowmetry parameters were found to be 7 ml/s for maximum flow rate and 4 ml/s for average flow rate with a post-void residual urine of 150 ml. The patient underwent TURP using a 26 F resectoscope and bipolar energy source under spinal anesthesia (Autoconn II 400, Karl Storze, 296-395.9 Watt). Saline solution (0.9% NaCl) was used for irrigation as the power source of energy was set to five effect. A sudden and severe sound of explosion was heard towards the end of the operation (approximately 60 minutes later) during the resection of the prostate close to the bladder neck at the 12 o'clock position. Petechial hemorrhages and oil droplets were seen both inside and on the surface of the bladder. Therefore, we performed a cystogram in case of a possible bladder explosion. We observed the extravasation of contrast material through out of the bladder and disruption of the bladder wall (Figure 1) . The patient underwent a retroperitoneal open surgery for primary repair. An irregular defect of the posterior bladder with a size of 8×8 cm was observed (Figure 2 ). Mucosa and muscle tissue were sutured separately as two layers. The posterior surface of the bladder and intestines were also checked for the possibility of injury to the intraperitoneal organs. There was no injury to other organs and the operation was finished after inserting a threeway Foley urethral catheter and a cystostomy tube to the bladder together with a drainage catheter. The patient was discharged after cystostomy catheter removal on day 2 and drainage catheter on day 3 postoperatively. The Foley urethral catheter was also taken out after demonstrating no extravasation at the images of cystogram on day 10 postoperatively. Moreover, the patient urinated normally (Figure 3 ).
Discussion
An important disadvantage of monopolar TURP (M-TURP) in terms of developing of TUR syndrome is eliminated by bipolar TURP (B-TURP) depending on using normal saline solution. The basic principle of B-TURP is based on reducing tissue resistance by creating plasma in the prostate with sodium ions in saline solution. Prostate tissue resection can be performed easily with low voltage after creating plasma. In this way, the development of TUR syndrome is eliminated in addition to less bleeding and less clot retention. Moreover, the durations of irrigation, catheterization, and hospitalization may be reduced (1).
Although explosion of the bladder is a rare complication, it may be observed during transurethral resection of both prostate and bladder tumors (4, 8) . 1.5% glycine, 3% mannitol or sterile water were used for irrigation in the cases reported previously (3, 4, 5, 6, 7, 8) . Electrocauterization was performed using a unipolar power source of 80-120 Watt. In this present case, saline fluids (0.9% NaCl) were used for irrigation and energy source was achieved using bipolar electrocauterization unlike that in other reports.
According to a proposed theory, pyrolysis occurs in tissues during the resection as a wide variety of gases particularly hydrogen may arise (11) . However, another theory is that hydrogen gas is derived from electrolysis of intracellular water (10) . Next, it is thought to be that hydrogen gases interact with atmospheric oxygen gas in pressure and explosion occurs due to ignition with electrocoagulation. Hydrogen which is non-explosive alone, acquires flammable and explosive features when mixed with oxygen. The amount of gases accumulated in the bladder increases with a long duration of TUR process (12) . Moreover, atmospheric oxygen gas enters into the bladder through the irrigation of the bladder with evacuator during the TUR process. If these gases are not emptied intermittently or continuously, this situation may pose a risk for explosion. Using a high level of energy may also lead to more dangerous status. Therefore, working with lowest possible energy as well as emptying the bladder intermittently during the TUR procedure can reduce the risk of developing this complication. conclusion A dangerous gas formation leading to explosion may occur during resection, regardless of types of irrigation fluid and electrocoagulation, should be considered when performing TUR procedures. Although it seems to be possible to prevent formation of gas during resection, we assume that emptying the bladder intermittently during TUR procedures may prevent a possible explosion. Financial Disclosure: The authors declared that this study has received no financial support.
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